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MULTI-FACETED METHOD TO REPRESS REPRODUCTION OF LATENT 
VIRUSE: HUMANS AND ANIMALS 
BACKGK JND OF THE INVENT T O N 
The present invention relates generally to a method for repressing the reproduction 
5 of latent viruses or retroviruses in humans and animals. Retroviruses are a class of 
viruses that replicate via a reverse flow of genetic information. For example, the present 
invention relates to, without limitation, a method for repressing the reproduction of latent 
viruses or retroviruses such as HTV-1, HTV-2, leukemia, Herpes I, 0,and VI, and 
hepatitis A, B, C and D in man and certain animals. 
10 Acquired Immunodeficiency Syndrome (AIDS) is one of the most significant 

infections to appear in the last decade. This epidemic is not confined to a single segment 
of the population nor is its spread blocked by natural barriers or international boundaries. 
Millions have died in Africa and many more individuals are infected worldwide. In the 
United States more than 100,000 people have died and at least 1 million more are 
15 presently infected with the virus. This pandemic shows no signs of abating. 

AIDS was first diagnosed in male homosexuals who exhibited a variety of 
infections of fungal (Candida albicans) , protozoal (Pneumocystis carina) , and viral 
(Herpes zoster) origin. Many of these individuals also had an increased incidence of 
kaposi sarcoma and lymphoma. They had a depressed T helper/T suppressor lymphocyte 
20 cell ratio and an absence of delayed hypersensitivity responses. Collectively, these 
observations suggested a deficiency in cell-mediated immunity. 

It is strongly suspected that the causative agent in AIDS is an RNA retrovirus 
called the human immunodeficiency virus (HTV-1 or HTV-2). HTV possesses an envelope 
glycoprotein (gpl20) that has a high affinity for the CD 4 receptor on T helper cells and 
25 other target cells. These other target cells include bone marrow stem cells, macrophages, 
endothelial cells, glial cells, lymph node, dendritic cells, bowel enterochromaffm cells, 
cervical eptithlium and possibly Langerhans cells. However, it is the effects of HTV on 
T-helper cells that are the best known. The infectious process begins when the virus 
penetrates the body and enters the blood stream. Binding of HTV to CD 4 target cells 
30 involves interaction of the external envelope glycoprotein molecule gpl20 with the CD 4 
molecule, although other cell receptors may be involved. The virus next enters the target 
cell, or is internalized, through fusion of the viral envelope with the target cell 
membrane. Through this fusion, the virus loses its coat, and releases its RNA core and 
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reverse transcriptase enzyme into the host cell cytoplasm. 

The HIV reverse transcriptase enzyme copies the RNA message producing first a 
single-stranded, and then a double-stranded, DNA (circular complementary DNA). This 
newly formed double-stranded DNA becomes incorporated into the host chromosomal 

5 DNA once it enters the host cell nucleus. This incorporated viral DNA may remain 
dormant or, upon activation, will produce viral messenger RNA (mRNA). The viral 
mRNA codes for proteins that are important in viral replication. Glycoprotein will then 
envelop the RNA genome resulting in the production of infectious viral particles; 
completed viral particles are then released to infect other cells. 

10 Greenspan, D. et al., "Aids and the Mouth," Chap. 4, pp. 50-51, Muriksgaard 

Press, distributed by Mosby Year Book, Inc., Chicago, Illinois, (1990), report that 
because the HTV DNA is integrated into the chromosomal DNA of the host target cell, 
the HTV DNA survives for the life of the infected cell. Thus, there may be a form of 
persistent infection where a few new HTV particles are produced with little, if any, killing 

15 of host cells. Greenspan et al. also report that the cells killed or inactivated are 

predominately CD 4 helper T cells with consequent loss in T-helper cell numbers, decrease 
in T4 helper/T8 suppressor cell ratios and reduction or loss of ability to mount a normal 
immune reaction, particularly in response to T cell dependent antigens such as those 
borne by viruses, fungi and encapsulated bacteria. Greenspan et al. also note that while 

20 other cells such as monocytes and macrophages are also infected, these cells are generally 
not killed and any functional defects which they incur from HTV infections are as yet not 
fully understood. 

Schreck et al., EMBQ J.. 10 (8):2247-2258, 1991, and Duh et al., Proc. Nat'l. 
Acad. Sci. (USA) . £6:5974-5978, 1989, report that when using HTV infected Jurkat T 

25 lymphocyte cells, there is a factor inside the infected cells which controls transcription of 
certain nuclear genes of the host cell. This factor is formed of three proteins that bind 
together, namely, p50, p65 and I kappa B. Schreck et al. further report that normally the 
three proteins are formed in the target cell cytoplasm in this triad (three proteins bound 
together) in an inactive state. Under conditions such as oxidative stress, however, the 

30 viral reproducing mechanism is activated. The iKB factor is removed from the protein 
triad and the remaining p50, p65 complex becomes known as NF-kappa B (NFKB). 

Schreck et al. have recognized that NFKB is a gene transcription factor that 
migrates into the nucleus of the HTV infected cell and switches on the production of the 
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HTV vims of a virally infected cell. Schreck et al. also report that hydrogen peroxide and 
oxygen radicals are agents commonly produced during the inflammatory process and that 
micromolar concentrations of hydrogen peroxide can induce the expression of HTV-1 in a 
human T cell line. They further report that the expression of HTV is mediated by NFKB 
5 transcription factor which is potently and rapidly activated by a hydrogen peroxide 
treatment of cells from its inactive cytoplasmic form. They additionally report that N- 
acetyl cysteine and other thiol compounds block the activation of NFKB. They concluded 
that these diverse agents thought to activate NFKB by distinct intracellular pathways 
might act through a common mechanism involving the synthesis of reactive oxygen 
10 intermediates. They did not suggest any possible candidates for that reactive oxygen 
intermediate. 

Sherman et al., Biochem. Biophvs. Res. Comm. . 191 (3): 1301-1308, 1993, report 
that pyrrolidine dithiocarbamate (PDTC) is an inhibitor of NFKB activation. They 
further report that this compound is an inhibitor of nitric oxide synthase (NO synthase). 

15 They further report that oxidative stress in HIV infection is manifested by decreased 
cysteine and glutathione levels in plasma and leukocytes. They suggest that the redox 
regulation of macrophages may be crucial to the activation of nitric oxide synthase and 
that PDTC may act as a scavenger of reactive oxygen species which prevents them from 
participation in the activation of NFKB. 

20 Current approaches to HTV treatment generally involve immunotherapy (e.g., 

vaccines against whole killed HTV and a variety of HIV surface glycoproteins) directed at 
the HTV as well as pharmacological intervention in the HTV infectious process. In theory, 
any of the steps of viral replication or release could be points of pharmacological attack 
against the virus. The major chemotherapeutic attack by available drugs has been at the 

25 level of inhibition of viral reverse transcriptase. The first drug licensed for use in HTV 
treatment became available in 1987; it was azidothymidine (AZT). In the early 1990*s, 
dideoxyinosine (DDI) and dideoxycytidine (DDC) were approved by the FDA. AZT and 
DDI were approved for monotherapy while DDC is used in combination with one of the 
other drugs. 

30 A basic problem of HIV research is that experiments aimed at killing the virus in 

vitro and in vivo appear to give opposite results. For example, AZT is very effective in 
vitro in killing the HTV virus. Valencia, E. et aL, Ann. Med. International . 9, (11):531- 
537, 1992 and Baumgarten, R., Dematol-Monatsschr. , 175, (8):469-473, 1989 report, 
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however, that AZT does not prolong the lives of HIV infected victims to any great extent. 
Other drugs and biological therapies, such as antioxidant therapy, which have produced 
encouraging in vitro results, also have not proven effective in vivo as reported in the 
literature. [See, e.g., Cathcart, Medical Hypothesis . 14:423-433, 1984; Kappus and 
5 Diplock, Free Radical Biol, and Med. , 12:55-74, 1992; Muller, Free Radical Biol, and 
Med. . 13:651-657, 1992; Fuchs, Medical Hypotheses . 36:60-64, 1991; Roederer, AIDS 
Res, and Human Retrovirus . 8:209-217, 1992; Harakeh et al., Proc. Nat'l. Acad. Sci. . 
87:7245-7249, 1990; Hersh et al., JAMA . 265:1538-1544, 1991; Staal, et al., AIDS 
Research and Human Retrovirus , 8:305-309, 1992.] 
10 Many different treatment regimens are and have been used to treat the HTV 

infection and AIDS which occurs after the latent infection. While they might prolong 
survival and possibly minimize symptoms, in view of the mounting worldwide concern 
regarding the epidemic, these treatments have not been generally successful. Therefore, 
the continuing hard reality is that once the virus enters the body and begins the uncoating 
15 process, a fatal outcome is almost inevitable. Such an outcome reveals the continuing 
need for additional research to discover a method of treatment which can suppress the 
reproduction of latent viruses such as HTV. 

SUMMARY OF TH E INVENTION 
The present invention provides methods and pharmaceutical compositions for 
20 repressing reproduction of latent viruses, such as HIV, in humans and animals, by the 
generally concurrent administration of 1) a glutathione agent; 2) at least one additional 
antioxidant; and 3) at least one NFKB induction inhibitor. Further aspects and advantages 
of the invention will be apparent to those skilled in the art upon review of the following 
detailed description taken in conjunction with the appended claims. 
25 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 illustrates the activation mechanism of the HTV virus; 
Fig. 2 illustrates various agents and mechanisms for inhibiting viral activation in 
accordance with the preferred embodiments of the present invention; and 

Fig. 3. illustrates the roles of antioxidants, a glutathione agent, and steroids in the 
30 preferred embodiments of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

imrociuctiQjn 

There are several different preferred embodiment methods to repress reproduction 



-4- 



WO 96/10402 



PCT/US95/12534 



of latent viruses in humans and animals. (For the remainder of the detailed description of 
the invention and including the claims, the term "animal" refers to all animals including 
humans.) All the methods share the common feature of administering (1) a glutathione 
precursor, a glutathione production enhancer, or glutathione, (2) high doses of additional 
5 fat- and water-soluble antioxidants, and (3) an NFKB induction inhibitor, to an animal 
infected with a latent vims. The fat- and water-soluble antioxidants are administered to 
an animal infected with a latent vims to assist in the maintenance in a reduced electrical 
state of the animal's glutathione. Glutathione or a glutathione precursor are also 
administered to an animal infected with a latent vims to maintain or bolster the animal's 

10 natural levels of glutathione. It has been surprisingly found that by using this 

combination of ingredients, the reproduction of latent viruses in animals can be repressed. 

Additional ingredients which can be used include the peroxynitrite production 
suppressor NADPH inhibitor, an effective amount of a superoxide anion radical reducing 
agent, NO* reducing agents and xanthine oxidase inhibitors. Alternatively, various 

15 combinations of these peroxynitrite production inhibitors can be used. 

The Role of NFKB and Peroxynitrite in the 
Activation of a Cgll to Rq>rpd^e fflV 
NFKB is a gene transcription factor that switches on the production of the HIV 
vims of a virally infected cell. NFKB is known to activate a variety of genes, including 

20 the transcription of a variety of cytokines, viruses and NO Synthase. The activation of a 
particular vims, HTV, NO Synthase and NADPH oxidase is shown in Fig. 1. 

NO Synthase acts in the cell to produce •NO. NADPH oxidase acts in the cell to 
produce the superoxide •0 2 ". *NO and #0^ are combined in the cell to produce 
peroxynitrite [OONO] (Fig. 1), the most oxidative material known to be produced by 

25 macrophages. Recent work has shown that Kupfer cells of the liver (resident 

macrophages from blood monocytes) also produce peroxynitrite. This substance is 1,000 
times more oxidative than an equivalent molar amount of hydrogen peroxide. In fact, this 
is the bacterial killing mechanism of the alveolar macrophage. Studies with black lung 
disease and silicosis have demonstrated that the alveolar macrophages, activated toward 

30 the inflammatory process by instilling silica into animal lungs, produce large amounts of 
peroxynitrite. This occurs because the nitric oxide synthase of the macrophage is 
inducible. The presence of silica activates the NO synthase gene to produce much more 
of the NO synthase enzyme. 
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Additional studies of maturation and oxidant release in bybridoma macrophages 
resulted in the observation that the oxidant produced from lipopolysaccharide (LPS) or 
interferon activated hybridoma macrophages is stimulated about 40 fold using phorbol 
myristate acetate (PMA). PMA activates the oxidative burst. The oxidant detected is the 

5 same oxidant seen in Kupfer liver cells and lung macrophages: peroxynitrite. 

Peroxy nitrite is significant in that it activates NFKB. NFKB is inactivated by I 
Kappa B (1KB) which acts on NFKB via the P65 subunit. As shown in Fig. 1, 
peroxynitrite cleaves KB, thereby releasing the active NFKB. 

The recognition that peroxynitrite causes the HTV virus and other latent viruses in 

10 an infected cell to replicate suggests that inhibition of the oxidation mechanism could stop 
the replication of the virus. Because all biological systems have built in redundant 
systems which operate in case of failure of one of the systems, however, it is necessary to 
use multiple antioxidants simultaneously to block replication of the virus. The use of 
multiple agents to block a similar metabolic pathway generally produces a synergism 

15 between the agents which allows for lower doses of the agents to be given to produce the 
same results. 

The use of multiple synergistic agents to inhibit viral activation is illustrated in 

Fig. 2. The ingredients administered to or enhanced in the patient in various alternative 

combinations are shown in boxes in Fig. 2. 
20 Enhancing Reduced Glutathione 

The antioxidant mechanism of cells is mainly controlled by reduced glutathione 

(ingredient 1, Fig. 2), a tripeptide containing L-glutamic acid, L-cysteine and L-glycine. 

The cysteine contains a sulfhydryl structure which is the antioxidant portion of the 

peptide. Reduced glutathione reacts with peroxynitrite to reduce it to N0 2 \ One aspect 
25 of the preferred embodiment of the present invention, therefore, involves the 

administration of a glutathione agent, such as, but not limited to reduced glutathione, its 

precursors or its production enhancers. 

Since the rate Hiring step for the synthesis of reduced glutathione is the 

concentration of L-cysteine, enhancing blood L-cysteine levels causes blood glutathione 
30 levels to increase. N-acetyl cysteine, L-cysteine or 2-oxcMt-thiazolidene carboxylic acid, 

as well as other substances, can act as glutathione precursors. Since ingestion of large 

amounts of L-cysteine can produce toxicity, ingestion of N-acetyl cysteine is preferred. 

Up to about 40 mg per kilogram of body weight of N-acetyl cysteine can be used daily in 
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man without toxic side effects. N-acetyl cysteine (powder) is available in capsule form. 
Utilizing a dosage of about 40 mg/kg'day, a 150 pound man can be given about 2,800 
mg/day without toxic side effects (150 lbs is approximately 70 kg, 70 kg x 40 mg/kg-day 
equals 2,800 mg/day). If diarrhea occurs after a few days, the dose can be lowered to 
5 one-half or one-quarter this amount per day. Doses of about 0.15 to about 0.45 mMol/kg 
of 2-oxo-4-thiazolidene carboxylic acid can be administered orally without toxicity. In 
addition, two naturally derived substances ebselen (AS-2) and oltipraz (AS-3) are known 
to increase the level of glutathione. 

Examples of other suitable glutathione precursors besides those already noted 

10 include N-acetyl cysteine ester (ethyl or methyl); cystamine (2,2\ dithio-bis 
[ethylamine]); cysteamine; penicillamine; 2,3 dimercapto-l-propanol; L-2- 
oxothiazolidone-4-carboxylate; diethyl maleate; glutathione esters including mono ethyl, 
methyl, and isopropyl; and oxazolidone. 

The present inventor envisions that in performing the methods of the preferred 

15 embodiments, the glutathione, its precursors, or its production enhancers may be 

administered in bursts of relatively high dosages for limited periods of time. Thus, in 
administering N-acetyl cysteine, it may be preferable to utilize much higher doses than 40 
mg/kg-day such as about 140 mg/kg'day for a period of several days to a week followed 
by a reduction in dosage to one-half or one-quarter. It may be desirable to further reduce 

20 the dosage to about 10 to about 20 mg/kg*day for 4 to 6 weeks depending upon the length 
of therapy. 

Additional Antioxidants 
Additional antioxidants (ingredient 2, Fig. 2), preferably including both water- 
soluble and fat-soluble antioxidants, are administered for the purpose of regenerating 

25 reduced glutathione and/or for the purpose of acting directly on peroxyni trite to reduce it. 
The level of glutathione is protected by antioxidants such as L-ascorbic acid and Vitamin 
E in a redox cycle. L-ascorbate (reduced) + glutathione (S-S) (oxidized) — > glutathione 
(SH) (reduced) + L-ascorbate (oxidized). Since the levels of L-ascorbic acid in tissues 
can be increased greatly by the supply of L-ascorbic acid in blood, ingesting several 

30 thousand milligrams of L-ascorbic acid preserves the glutathione in a reduced and active 
state. Therefore, daily ingestion of N-acetyl cysteine or other glutathione precursors in 
combination with large amounts of L-ascorbic acid serves to maintain or increase blood 
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glutathione levels in a reduced and active state. 

Ascorbic acid or Vitamin C is a unique substance because it is a water- soluble 
antioxidant that can be taken in doses much larger than the minimal daily requirement (60 
mg/day for man). Vitamin C is the most preferred water-soluble antioxidant. If ascorbic 
acid is taken in doses from about 2,000 to about 10,000 milligrams daily in humans it 
increases antioxidant content in the blood and cells and protects against strong cellular 
oxidants like (OONO ). It is most preferred to administer a dosage level of about 2,000 
to about 4,000 mg/day of a time release oral dosage, twice daily for the entire length of 
therapy. These large doses of ascorbic acid are tolerated well by most individuals. It is 
the only water- soluble antioxidant that can be taken continuously in large doses without 
major toxicity. It acts not only to protect glutathione (red) as shown in Fig. 2, but also 
directly against peroxynitrite: 

Vit. C + OONO ~> Vit. C(OX) + N0 2 + + 0 2 

Vitamins A, E and K are fat-soluble compounds which act as antioxidants in the 
body to oppose peroxynitrite and other strong oxidants that the body may produce. 
Therefore, these A and K vitamins are used at doses up to about 1 to about 8 times the 
minimum daily requirement (MDR) in humans, and most preferably about 1 to about 4 
times the minimum daily requirement, as set forth in Table 1 below. Vitamin E can be 
taken at doses of about 3 to about 100 times the MDR, and most preferably about 65 to 
about 100 times the minimum daily requirement of 30 international units in humans. 
Vitamin E is the most preferred fat-soluble antioxidant. Vitamin K is taken in smaller 
amounts and probably plays less of an antioxidant role than Vitamin A or Vitamin E. 

TAB^E 1 





MDR 


Preferred 
Embodiment 


Most 

Preferred 

Embodiment 


Vitamin A (/3-carotene) 


5,000 IU 


5,000-40,000 IU 


5,000-20,000 IU 1 


1 Vitamin E 


30 IU 


90-3,000 IU 


2,000-3,000 IU | 


Vitamin K 


25 meg 


25-200 meg 


25-100 meg | 



Minimum daily requirements provide recommendations for daily allowances of a 
variety of vitamins, nutrients, and minerals. This near universal standard provides a 
measure of the dosage level for administering the particular vitamins, nutrients, and 
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minerals for humans. Those skilled in the art will readily appreciate that if the methods 
described herein are performed upon animals other than humans, that appropriate 
adjustment of the dosage level should be made based upon the body weight of the animal 
to be treated. 

5 Water-soluble antioxidant minerals such as copper, zinc and iron and selenium are 

also preferably employed. It is preferred to administer such at doses of about 3 times the 
minimum daily requirement, as set forth in Table 2 below. The water-soluble antioxidant 
minerals may be administered in the form of a multivitamin containing minerals. A 
typical dosage level is 1 tablet per day for the entire period of treatment. 
10 TABLE 2 



Preferred 
MDR Embodiment 



Copper (as cupric oxide) 2 mg 


6 mg 


Zinc (as Zinc oxide) 15 mg 


45 mg 


iron (as ferrous salt) 18 mg 


54 mg 


selenium (sodium selenate) 25 meg 


75 meg 



A wide array of other antioxidants may be utilized. Most non-steroidal anti- 
inflammatory drugs function as non-specific antioxidants. Therefore, the best choice 
would be to use a drug which could react with peroxynitrite but not deplete the 
20 glutathione level of cells. Thus ibuprofen would be a good choice while tylenol 
(acetaminophen) or aspirin (acetyl salicylic acid) would be a poor choice. Other 
sulfhydryl compounds could be used for this purpose; for example British antilewisite is 
used as a radio protectant against damage from radioactivity. Its formula is 2,3 
dimercaptopropanol or the following structure: 
25 CH 2 .SH 

CH 2 „SH 
CH 2 .OH 

This could be used as an antioxidant against peroxynitrite. 

NFKB Induction Inhibitors 
30 NFKB induction inhibitors are agents that inhibit NFKB transcription factor from 

binding to DNA. This blocks the induction of HTV or other viral reproduction by directly 
suppressing the viral reproduction activating mechanism. NFKB inhibitors (item 7, Fig. 
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2) also suppress peroxynitrite synthesis, by preventing NFKB from activating cell genes 

to produce NO synthase. 

While ingestion of L-cysteine precursors or antioxidants like vitamins C, E and A, 
support the activity of glutathione against peroxynitrite, synergistic benefits are obtained 
5 by also attacking the biochemical pathways by which peroxynitrite is synthesized. 
Macrophages and T lymphocytes need nitric oxide and 

superoxide to produce peroxynitrite. Therefore, inhibition of NO synthase (see ingredient 

3, Fig. 2). which produces nitric oxide, and inhibition of NADPH oxidase (see ingredient 

4, Fig. 2), which produces superoxide, either alone, or in combination can inhibit the 

10 production of peroxynitrite. 

NO synthase can be inhibited by anti-inflarnmatory steroids because they block NO 
synthase induction. Pyrrolidine dithiocarbamate suppresses peroxynitrite by acting as an 
antioxidant against peroxynitrite. The NO synthase produces nitric oxide which together 
with superoxide produces peroxynitrite 

15 (OONO -). If the excessive »NO is not produced then the peroxynitrite is not produced 
and the activation of the viral protease which splits the inhibitory factor (i Kappa B) n F- 
Kappa B from the tricomplex of p50. p65 and i Kappa B does not happen. Once the NO 
synthase within the macrophage has been induced (30-40 fold sometimes) it is very 
difficult to control the amount of peroxynitrite that is produced (an ounce of prevention is 

20 worth a pound of cure). 

The preferred type of NFKB induction inhibitor is an anti-inflammatory steroid. 
Examples of suitable anti-inflammatory steroids suitable as NFKB induction inhibitors 
include but are not limited to predonsone, prednisolone, methyl prednisolone, 
dexamethasone, beta metasone dehydroepiandrosterone, 9a-fluorocortisol, prednisone, 
25 aetiocholanolone, 2-methylcortisol, pregnandiol, deoxycorticosterone, cortisone, 

hydrocortisone (Cortisol), 6a-memylprednisolone, triamcinolone, estrogen or derivatives 
thereof. Generally, any steroid with anti-inflammatory action toward NFKB may be 
used. In addition, one or more suitable nonglucocorticoid lazaroids may be utilized as 
NFKB induction inhibitors. Preferred lazaroids include, but are not limited to, U- 
30 74006F, which is 21-l4-(2,6^i-l-pynolidmyl^pyrimidmyl)-l-piperazm 

(16.alpha.)-pregna-l,4,9(ll)-triene-3,20Klione monomethanesulfonate or TIRILAZAD 
mesylate or Freedox; U-74389G, which is 21-[4-(2,6^i-l-pyrrolidmyl^pyrutiidinyl)-l- 
piperazmyl]-pregna-l,4,9(ll)-triene-3,2(Nlione, (Z)-2-butenedioate (1:1); U-74500A 
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which is pregna-1, 4,9(1 l)-triene-3,20-dione, 21-[4-[5,6-bis (diethylamino)-2-pyridinyI]-l- 
piperazinyl]-16-methyl-, hydrochloride, (16.alpha.); U-75412E which is 21-[4-[3- 
(ethylamino)-2-pyridinyl]-l-piperaz^ 

(16.alpha.)-,(Z)-2-butenedioate (1:1); U-78517F which is 2-[[4-(2,6-di-l-pyrrolidinyW- 
5 pyrimidinylH-piperazmyfl 

ol, dihydrochloride; U-78517G which is 2H-l-benzopyran-6-ol, 2-[[4-(2,6-dM- 
pyrroIidinyl^pyrimidinyl)-l-piperaziiiyl] methyll-S^dihydro^^J.S-tetramethyl-, 2- 
hydroxy-l^^-propanetricarboxylate (1:2); U-78518E which is 2H-l-benzopyran-6-ol, 2- 
[[4-[3-(ethylamino)-2-pyridinyI]-l-pi^^ 

10 hydrochloride; U-79206 which is ethanol, 2-[(2,6-di-l-pyrro]idinyl-4-pyrimidinyl) 

methylamino]-; and U-83836E which is (-)-2-[[4-(2,6-di-l-pyirolidinyM-pyrimidinyl)-l- 
piperazinyl] methyl]-3,4-dihydro-2,5 J3-tetramethyI-2H-l-benzopyran-6- 
ol,dihydrochloride. These lazaroids may be administered in single intravenous doses 
ranging from about 0.1 to about 10.0 mg per kilogram of body weight, or in single oral 

15 doses of from about 1 to about 30 mg per kilogram of body weight for every day of 
therapy. An exemplary listing of suitable commercially available steroids and 
corresponding suppliers is set forth below in Table 3: 

TABLE 3 



Drug 


Trade Name 


Length of 
Action 


Company 


Dt amethasone 


DECADRON 


long 


Merck 


Methyl 
prednisolone 


DOSE PAK 


short 


Upjohn 


Methyl 
prednisolone 1 


DEPO-MEDROL 


very long 


Upjohn 


Triamcinolone 




short or 
intermediate 


Fujisama 


Cortisone 


CC ONE 


short 


Generic 


Prednisone 


DI ASONE 


short 


Generic 



Generally these drugs are best used when a short acting glucocorticoid steroid like 



1 DEPO-MEDROL: intramuscular injection every 5-10 days, and slow release form. 
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prednisone, prednisolone, methyl prednisolone and esters can be given in the following 
manner similar to a dose-pack procedure for poison ivy (each tablet is approximately 4 

mg). 

6 tablets first dav 

5 5 tablets second dav 

4 tablets ford day 

3 tablets fourth dav 

2 tablets fifth dav 

1 tablet sixth day 

10 In accordance with the preferred embodiment, this is used on a continuous basis, that is 
administering 1-4 tablets per day in conjunction with antioxidants over the duration of 
treatment until the person is assayed HIV negative using antibody and/or EUSA 
procedure. If methyl prednisolone (4 mg/tablet) is used this would be the procedure. 
This according to PURAMED pharmaceuticals, Cincinnati, Ohio 45213 (NDC 51285- 
15 30121). DEPO-MEDROL (methyl prednisolone) can be injected every two weeks 

intramuscularly at 40 milligrams per kilogram of body weight. Other anti-inflammatory 
steroids can be substituted at appropriate doses, as set forth in the Physicians' Desk 
Reference . Administration of an NFKB induction inhibitor such as an anti-inflammatory 
steroid, is one of the most important steps in the treatment of HIV, AIDS related 
20 infection. However, it is to be used with caution in later stages of AIDS disease. The 
actual dose of steroid may vary with the state of the disease and the person, therefore 
dose ranges are given. 

Other short acting inflammatory steroids such as hydrocortisone and cortisone may 
be adininistered at dosages of preferably about 100 mg/day per person for the first week 
25 of therapy. After that, dosage levels may be reduced to about 15 mg/day to about 25 
mg/day per person for the duration of treatment. 

Long or intermediate acting glucocorticoids like dexamethasone and triamcinolone 
could be used to inhibit the induction of NO synthase but they could produce more long 
term suppression of the adrenal steroid output causing the possibility of adrenal 
30 insufficiency. For a long acting steroid such as dexamethasone, it is preferred to 

actainister a dosage of about 10 mg/day per person for the first week of treatment. After 
that, the dosage may be reduced to about 2 mg/day to about 5 mg/day per person for as 
long as treatment continues. For intermediate acting steroids, preferred dosage levels are 
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about 50 mg/day per person for the first week of treatment followed by a reduction to 
about 10 mg/week to about 20 mg/week for the duration of treatment 

In addition, to the previously noted anti-inflammatory steroids and lazaroids, a 
variety of other compounds may be utilized as NFKB induction inhibitors such as 
5 pyrrolidine dithiocarbamate and other dithiocarbamates, and glycyrrhizic acid (from 
licorice root). A preferred dosage level when administering glycyrrhizin is about 100 
mg/day per person for each day of therapy. In addition, other compounds are suitable for 
use as NFKB induction inhibitors. These inhibitors include, but are not limited to, 
immunosuppressants such as cyclosporin A, rapamycin, interleukin 10, and FK 506. FK 

10 506 is available from Merck. Interleukin 10 appears to have an effect similar to the 
combination of anti-inflammatory steroids and antioxidants. Clearly, a wide array of 
plant steroids, male steroids, female steroids, glucocorticoids, lazaroids, and 21- 
aminosteroids are eligible for use as NFKB induction inhibitors. 

An inhibitor known to be effective against NFKB binding or expressing is 

15 mevinolin, a drug which prevents isoprenylation and methylthioadenosine (MTA) and 
inhibitor of several S adenosylmethionine dependent methylation reactions. 

QptiQpal Perqsypitqte Production Oppressor? 
Superoxide which is necessary to producing peroxy nitrite, can be inhibited using 
RAC antisense nucleotides against the gene system producing superoxide. Dorseuil et al., 

20 J. of Biol. Chem. . 267:20540. 1990, report that RAC protein content of lymphocytes 
decreased 60% in RAC antisense pretreated cells and superoxide production decreased 50- 
60% in a dose dependent manner in antisense pretreated lymphocytes. This demonstrates 
a physiological role of RAC proteins in inhibition of NADPH oxidase. Other NADPH 
oxidase inhibitors include diphenyl iodonium or diphenylene iodonium (1.5 x 10~*M) or 

25 diphenylene iodonium bisulfate; 17 hydroxy wortmannin (HWT), a fungal metabolite; 
Okadaic acid; alpha- 1 -antichymotrypsin; staurosporine; Ebselen-[2-phenyl-l,2-b 
en3isoselanazoI-3[2H]one]; and apocynin (4-hydroxy-3 methoxyacetophenone). 

Superoxide can be produced at the membrane of certain cells (neutrophil, 
macrophages, etc.) by NADPH oxidase system using 0 2 and various cofactors. When 

30 xanthine oxidase catalyzes the oxidation of xanthine and hypoxanthine, it also produces 
superoxide anion [•OJ.. Since superoxide can be reacted with nitric oxide to produce 
(OONO ) peroxynitrite, inhibiting the production of superoxide bv any source or 
scavenging its activity would be important. Drugs like allopurinol and its metabolite 
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oxypurinol are known to inhibit xanthine oxidase (ingredient 8, Fig. 2) as well as to 
function as antioxidants against peroxyni trite. 

Rather than inhibiting NADPH oxidase, any superoxide produced can be reduced 
to hydrogen peroxide by using a superoxide reducing agent (ingredient 5, Fig. 2) such as 

5 an enzyme called Cu, Zn superoxide dismutase (SOD). This enzyme is injected into the 
blood stream. Because the enzyme has a short half-life in the blood, conjugation with 
polyethyleneglycol prolongs the half-life of SOD. IgA SOD and liposome encapsulated 
SOD have also been found to have prolonged circulating half-life compared to native 
SOD. Further, SOD mimics might also be useful because they penetrate cells where 

10 SOD has some difficulty. These are compounds that may have copper, zinc or the 

combination of these elements but without the amino acids (protein portion). SOD cannot 
penetrate cells to scavenge superoxide inside a cell but the superoxide dismutase mimics 
could penetrate cells and act by destroying superoxide inside cells. Examples of such 
SOD mimics are given in Yaping, T. et al.: The Inhibitory Effect of 21 Mimics of SOD; 

15 Inhibition of Superoxide Formation. Free Rd. Biol. Med.. 13:533-541, 1992. 

NO reducing agents can also be used to minimize production of peroxynitrite (see 
item 6, Fig. 2). These agents might also be thought of as binders, e.g., hemoglobin or 
methylene blue. 

PROPOSED MECHANISMS OF THE PREFERRED EMB ODIMENTS 
20 Although not wishing to be bound to any particular theory, Fig. 3 illustrates the 

mechanisms theorized as to the role of antioxidants, glutathione agents, and steroids with 
regard to HIV production. HIV replication is blocked by a combination of antioxidants 
and NFKB induction inhibitor. About 70% of the blocking action of HTV replication is 
believed to stem from the NFKB induction inhibitor, which preferably is one or more 
25 anti-inflammatory steroids. Although such steroids do not have direct inhibitory activity, 
they control viral synthesis by blocking NFKB induction. As will be recalled, NFKB is a 
DNA transcription factor made of protein. NFKB controls a whole series of 
inflammatory cytokines and NO synthase as well as HTV and FTV replication. Upon 
introduction of steroids to the biological system, steroids shut off or block about 70% of 
30 HTV or other viral production depending upon the dose of steroids, of HTV, cytokines, 
and NO synthase. 

However, for NFKB to be active it must shed its inhibitory factor I kappa B. 
Such shedding requires oxidation because the bonds holding the inhibitory factor to 
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proteins P50 and P65 are sensitive to oxidation. Thus, antioxidants keep the I kappa B 
inhibitory factor bound to NFKB and therefore inactive. The role of antioxidants in the 
mechanism depicted in Fig. 3 is believed to be responsible for about 30% of the activity 
of producing NFKB, and preventing HTV replication. 
5 All the components noted herein are administered to the animal in need of 

treatment by any means known to those skilled in the art. Although it is most preferred 
to administer the anitoxidants including glutathione agent and NFKB induction inhibitor 
concurrently, or simultaneously, it is not a requirement. Thus, the preferred 
embodiments of the present invention also encompass administering the various 
10 components separately, and over a period of time so long as the synergism stenuning 
from their combined presence or mechanisms still occurs. Thus the components are 
administered generally concurrently, such that they are present in the animal system 
concurrently. Modes of a(hnmistration include but are not limited to oral administration 
and injection, such as intramuscular injection. 
15 PHARMACEUTIC AT, COMPO SITIONS AND KITS 

The present invention also provides pharmaceutical compositions for use in 
repressing the reproduction of latent viruses or retroviruses such as HTV. The preferred 
embodiment compositions comprise mixtures of the above described components with the 
ususal pharmaceutical carriers and diluents. Thus, a preferred embodiment composition 
20 comprises: (1) a glutathione agent; (2) an effective amount of one or :.wre additional 
antioxidants; and (3) an effective amount of an NFKB induction inhibitor. In a most 
preferred embodiment, the pharmaceutical compositions comprise: (1) an effective 
amount of a glutathione agent, e.g. glutathione, a glutathione precursor, and/or a 
glutathione production enhancer, (2a) an effective amount of a water-soluble antioxidant, 
25 (2b) an effective amount of a fat-soluble antioxidant, and (3) an effective amount of an 
anti-inflammatory steroid as the NFKB induction inhibitor. The other ingredients 
described above may also be included. 

Pharmaceutical compositions in accordance with the preferred embodiment 
described herein may be administered orally (in the form of tablets, capsules or solutions) 
30 or parenterally (in the form of injections or pellets). These preparations can be made by 
usual methods using common carriers and excipients. For tablets, for example, water, 
glucose, maltose, gum arabic, gelatin, mannitol, starch paste, magnesium trisihcate, talc, 
corn starch, colloidal silicate, potato starch and urea are used as carriers and excipients. 
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Solutions include aqueous or oily suspensions, syrup and elixirs, which can be prepared 
by commonly used techniques. Moreover, the present invention provides 
pharmaceutical kits that contain the ingredients of the pharmaceutical composition 
described herein, however, packaged individually. That is, a kit is provided that contains 

5 a supply of antioxidants, preferably a water-soluble antioxidant and a fat-soluble 

antioxidant, a supply of a glutathione agent and a supply of an anti-inflammatory steroid. 
The user then administers, preferably generally concurrently, the ingredients. The other 
ingredients described above may also be included. 

APPLICATIONS OF THE PREFERRED EMBODIMENT 

10 METHODS. AND COMPOSITIONS 

In addition to the treatment of humans, the treatment methods of the preferred 
embodiments are particularly well suited for treatment of birds such as turkeys and 
chickens. These birds are prime targets for AIDS or immunodeficiency virus as whole 
flocks may be killed at one time. The treatments could be administered to fowl by 

15 introduction in feed. A wide variety of other animals are known to be infected by 

retroviruses and so could be treated according to the methods described herein. Cattle are 
known to be infected by bovine viruses. Primates such as monkeys, apes and macaques 
can be infected by simian immunodeficiency virus. Cats of nearly all varieties such as 
lions, tigers, house cats, pumas, leopards, cheetahs and panthers, can be infected by 

20 feline immunodeficiency virus. Sheep and goats can be infected by visna-maedi. Horses 
can be infected by equine infectious anemia. Moreover, other animals may be infected by 
retroviruses such as rats, mice, pigs, dogs, minks, marine animals such as sea lions and 
sockeye salmon and river salmon. All treatments described or taught herein may be 
performed upon other animals than those described by appropriate adjustments to dosages 

25 according to animal body weight. 

The embodiments described herein may be employed for treating a wide array of 
viruses, including retroviruses. Examples of such viuses include, but are not limited to, 
Abelson murine leukemia virus, Adult T cell leukemia virus, AKR murine leukemia 
virus, Avian acute leukemia virus, Avian erythroblastosis virus. Avian Influenza virus, 

30 Avian leukemia sarcoma virus, Avian leukemia virus, Avian leukosis virus, Avian 
myeloblastosis virus, Avian sarcoma virus, Avian sarcoma-leukemia virus, Baboon 
endogenous retrovirus, Bovine immunodeficiency virus, Bovine leukemia virus, Bovine 
synctial virus, Bovine syncytium forming virus, Caprine arthritis encephalitis virus, Chick 
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synctial virus, Chicken synctial virus, Duck infectious anemia virus, Equine infectious 
anemia virus, FBJ murine osteogenic murine sarcoma virus, FBJ murine sarcoma virus, 
Feline immunodeficiency virus, Feline leukemia vims, Feline sarcoma virus, Feline 
syncytium forming virus, Foamy viruses, Friend murine leukemia virus, Friend spleen 
5 focus forming virus, Fujinami sarcoma virus, Gardner - Rashed feline sarcoma virus, 
Gibbon ape leukemia virus, Gross virus, Hamster synctium forming virus, Hardy- 
Zuckerman feline sarcoma virus, Harvy murine sarcoma virus, Human immunodeficiency 
I, Human immunodeficiency II, Human immunodeficiency virus, Human spuma virus, 
Human T cell leukemia virus, Human T cell leukemia virus type I, Human T cell 

10 leukemia virus type II, Human T cell leukemia virus type HI, Kirsten murine sarcoma 
virus, Lentiviruses (general terms), Mason pfizer monkey virus, Mink cell focus forming 
murine leukemia virus, Mo T cell vims, Moloney murine leukemia vims, Moloney 
murine sarcoma vims, Mouse mammary tumor vims, Murine parvo vims, Myeloblastosis 
associated vims, Myelocytomastosis vims 29, Myeloproliferative sarcoma vims, Murine 

15 leukemia virus, Murine parvovirus, Oncoviruses, Oregon sockeye salmon disease virus, 
PO-I-Lu vims, Rabbitpox papilloma vims, Reticuloendotheliosis strain T, 
Reticuloendotheliosis-associated, Rous sarcoma vims, Sacramento River Chronic Disease 
(Salmon), Sea lion foamy vims, Simian foamy vims, Simian immunodeficiency, Simian 
retrovirus type I, Simian retrovirus type II, Simian retrovirus type ID, Simian retrovirus 

20 type IV, Simian retrovirus type V, Simian sarcoma associated vims, Simian sarcoma 
vims, Simian T cell leukemia vims, Simian T cell leukemia virus type m, Simian T 
lymphoma vims I, Snyder-Thelin feline sarcoma vims, South African ovine macdi-visma 
vims, Spleen focus forming vims, Spima virus, Spimavirus, Squrrel monkey retrovirus 
(Aotus), and Spuma-Maedi virus. 

25 Examples 

In vivo testing was performed to demonstrate the startling effectiveness of the 
treatment methods described herein. A series of laboratory tests were conducted on 
retrovinis-infected cats. In the preferred treatment regimen, the animal suffering from 
HTV(+), is administered relatively large doses of both water-soluble and fat-soluble 

30 antioxidants such as Vitamins C, A and £; an effective amount of at least one glutathione 
precursor such as N-acetyl cysteine; followed by an NFKB induction inhibitor such as one 
or more anti-inflammatory steroids or lazaroids. As summarized in Table 4 below, seven 
cats heavily infected with HIV or FTV were treated according to the methods described 
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10 



15 



20 



25 



30 



and claimed herein. Each cat weighed approximately 10 to about 18 pounds. The cats 
were initially treated with a single dosage of an effective amount of an NFKB induction 
inhibitor, that is an anti-inflammatory steroid dose of DEPO-MEDROL (20-25 mg) and a 
series of oral dosages of a glutathione precursor, N-acetyl cysteine. The amount of N- 
acetyl cysteine administered with food to each cat was 1,200 mg per day. In addition, 
large dosages of fat-soluble and water-soluble antioxidants, Vitamins E, C, and A were 
administered to the cats orally every day by mixing in cat food. Vitamin E was 
administered at a dosage of 400 IU per day to each cat and Vitamin C was administered 
at a level of 500 mg per day to each cat. Vitamins A, K, and copper and zinc were also 
administered via 1 PET TABS per day to each cat. PET TABS is a commercially 
available multivitamin for pets such as cats, and is available from Smith-Kline Beecham. 

The treated cats were monitored by ELISA assay for feline leukemia viruses 
antigen/feline immuniodefiency virus antibody test (CITE PRO COMBO: Programmed 
Biodetection available from IDEXX Corp. of Portland, Maine) for about two weeks. Of 
the seven cats tested, all seven appeared to have been cured from their earlier infection of 
feline leukemia, feline AIDS or both. The treatment process lasted one to two months of 
continual treatment with N-acetyl cysteine and high dosages of Vitamins C, E and A and 
periodic administration of anti-inflammatory steroids. 

TABLE 4 

EFFECT OF ANTIRETROVIRAL THERAPY ON RETRO VIRU S-INFECTED CATS 



Age 



11 



10 



12 



Sex 



M 



M 



M 



M 



M 



Name 



Champagne 



Precious 



Missy 



Sampson 



Josey 



Patch 



Bud 



Assay 



FELV<+),FIV(+) 



FELV(+),FTV(+) 



FELV<+),FIV(+) 



FIV(+) 



FELV<+) 



FIV(+) 



FIV(+) 



Symptoms 



hair loss. Lost teeth 



vomiting, dental problems 



Bloody diarrhea, dental 
problems 



vomiting, gum red 



teeth loss, no appetite, 
lung problem 



poor appetite, lethargy 



weight loss, no appetite 



Assay 



FELV(-).FIV(-) 



FELV(-),FIV(-) 



FELV(-).FIV(-) 



FIV<-) 



FELV(-) 



HV(-) 



FIV(-) 



Notes: 



1) One cat with FELV(+)/FTV(+) died without the treatment as a control. 

2) Treatments: Cats were injected intramuscularly with 20 mg DEPO-MEDROL (anti- 
inflammatory steroid) and dispensed with 1,200 mg powdered N-acetyl 
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cysteine, 200 IU of Vitamin E, 500 mg of Vitamin C and one PET TAB/day. 

3) It takes from 3 weeks to 6 weeks for the cats to turn retrovirus positive 
reaction to negative after the treatment. 

4) The symptoms of Champagne, Precious, and Missy such as dental problems, 
5 bloody diarrhea, and loss of appetite completely subsided after the treatment with 

steroids/antioxidants. The symptoms of Sampson such as vomiting, gum disease, and loss 
of appetite completely reversed after the treatment. Josey's symptoms of lung problem, 
loss of appetite, and gum infection cleared up following the treatment. The cats were 
maintained on PET TABS following the treatment with steroid/antioxidants. 
10 5) At the conclusion of the test all cats remained FTV or leukemia virus negative. 
6) Blood was drawn for analysis from four of the cats treated (Sampson, Josey, Patch, 
and Bud). The analysis included cell cultures, mitogen stimulation, and polymerase chain 
reactir- assay for the retrovirus. All tests indicated the cats were fully cured as none 
indicau j any sign of the virus. 

15 These cat experiments are the first to demonstrate that AIDS can be cured in an in 

vivo model. Treatments were performed by a licensed veterinarian. The treatment 
methods were also performed by a second veterinarian. The second set of treatments 
were also successful. 

In an optional treatment regimen, to be followed when the animal suffering from 

20 HTV(+), is exhibiting AIDS (that is, a T-lymphocyte or CD 4 lymphocyte count less than 
100 cells/mm 3 ), relatively large doses of both water-soluble and fat-soluble antioxidants 
and an effective amount of at 1 ist one glutathione precursor such as N-acetyl cysteine are 
administered. Before an NRL> induction inhibitor is administered, the CD 4 (T- 
lymphocyte) count is increased to about 100 cells/mm 3 or more. The CD 4 count may be 

25 raised by administering, such as by injection, GM-CSF to stimulate monocytes. GM-CSF 
is a granulocyte monocyte cell stimulating hormone. Alternatively, or in addition to 
administering GM-CSF, fresh white cell concentrates contai; monocytes may be given, 
such as via transfusions. Once CD 4 counts are about 100 ce. jmi 3 or more, an NFKB 
induction inhibitor is administered. 

30 In both the preferred and optional treatment regimens, the NFKB induction 

inhibitor is administered until AIDS(-) is indicated from AIDS(+) blood assay, via 
ELISA, Western blot, and PCR (polymerase chain reaction) analyses. It is also preferred 
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to administer in conjunction with the antioxidants, a daily multivitamin containing all 
recommended minerals with copper and zinc. The administration of GM-CSF and/or 
transfusion of fresh white cell concentrates containing monocytes may be performed 
simultaneously or in conjunction with the administering of multivitamins, water-soluble 
5 antioxidants, fat-soluble antioxidants and/or glutathione precursor. 

The following is a description of exemplary treatment methods for humans in 
accordance with the preferred embodiment. 

Human patients are divided into two groups: 

1. Group 1 with HTV(-h) but no AIDS (T-lymphocyte, i.e., CD 4 lymphocyte count 
10 equal to or more than 200 cells per cubic millimeter). 

2. Group 2 with AIDS. 

The Group 1 HIV(+) patients with AIDS, are treated as follows. 
Each patient is administered: 

1. One daily multivitamin with a complete array of recommended minerals, 
15 Vitamin A, a beta carotene content of 4-8 times normal, and effective amounts of 

copper and zinc. 

2. Vitamin E at a dosage level of 2000 IU/day. 

3. Vitamin C at a dosage level of 3,000 mg/day. 

4. N-acetyl cysteine at a dosage level initially at about 140 mg/kg per day, and 
20 gradually reduced to a level of about 40 mg per kilogram of body weight, every day. 

5. Methyl prednisolone at a dosage level of 4-16 mg per day or 40 mg DEPO- 
MEDROL injected every two weeks intramuscularly (fleshy areas, e.g., deltoid), per 
kilogram of body weight. DEPO-MEDROL was administered since it utilizes a slow 
release form of methyl prednisolone. 

25 Preferably, components 1-5 are administered simultaneously throughout the 

treatment period. Treatment is continued until an AIDS(-) blood assay based on EUSA, 
Western blot, and PCR (polymerase chain reaction) techniques is obtained. It is clearly 
envisioned that dosage levels of A, E, C, N-acetyl cysteine, and methyl prednisolone or 
other steroids or lazaroids could be administered at levels described elsewhere herein. 

30 Moreover, it is also envisioned that other suitable glutathione precursors could be utilized 
in place of, or instead of the N-acetyl cysteine. Similarly, one or more other NFKB 
induction inhibitors could be utilized in place of or instead of the methyl prednisolone. 
The second group of HTV(+) patients, with AIDS, is treated the same as the first 
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group, with the exception that the administration of the anti-inflammatory steroid, methyl 
prednisolone, is added with GM-CSF (granulocyte monocyte cell stimulating hormone) 
until the CD 4 (T-lymphocyte) count is at least 200 cells per cubic millimeter. This is 
accomplished either by: injection with GM-CSF to stimulate monocytes, or transfusion to 
5 give fresh white cell concentrates containing monocytes. Once the CD 4 counts are 
increased to around normal, the administration of the GM-CSF is discontinued. 
Treatment is continued until an AIDS(-) blood assay based on ELJSA, Western blot, and 
PCR techniques is obtained. 

To date, the preferred embodiment methods have been carried out on one human 

10 subject infected with HIV and exhibiting AIDS. Prior to treatment, the subject had a CD 4 
cell count of 44 to 49. After a three-month treatment period, the subject's CD 4 cell count 
increased to 180. In addition, all other diseases that the subject was suffering from, 
AIDS dementia, herpes infection and fungal infection were either eliminated or brought 
under control after the three-month treatment period. This treatment was without GM- 

15 CSF. 

The present inventor envisions a wide array of treatments that are variations of the 
preferred embodiments described herein. For instance, it has been discovered that Herpes 
viruses are effectively treated by a treatment regimen comprising, administering generally 
concurrently, (1) at least one glutathione agent, (2) at least one water soluble antioxidant 

20 at doses higher than the recommended daily minimum requirements, (3) at least one fat 
soluble antioxidant at doses higher than the recommended daily minimum requirements, 
and preferably, only slight amounts or no NFKB induction inhibitor. In a most preferred 
treatment regimen, the subject suffering from symptoms of the Herpes virus is 
administered generally concurrently, (1) at least one glutathione agent, (2) Vitamin C at 

25 doses higher than the recommended daily minimum requirements, and (3) Vitamin E at 
doses higher than the recommended daily minimum requirements. The dosage levels for 
(1), (2), and (3) are in accordance with the previous teachings herein. Also related to 
these preferred treatment methods are pharmaceutical compositions and kits for treating 
Herpes comprising (1) at least one glutathione agent, (2) at least one water soluble 

30 antioxidant, and (3) at least one fat soluble antioxidant. The amounts or proportions of 
each are in accordance with the teachings herein. This treatment has been found to be 
surprisingly effective in preventing die reproduction of the Herpes virus. 

Of course, it is understood that the foregoing are merely preferred embodiments of 
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the invention and that various changes and alterations can be made without departing from 
the spirit and broader aspects thereof as set forth in the appended claims, which are to be 
interpreted in accordance with the principles of patent law including the Doctrine of 
Equivalents. 
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CLAIMS: 

The embodiments of the invention in which an exclusive property or privilege is 
claimed are defined as follows: 

1. A method for suppressing the reproduction of a latent virus in an animal 
comprising, administering to such animal: 

i) at least one glutathione agent; 

ii) at least one additional antioxidant at doses higher than the recommended 
daily minimum requirements; and 

iii) at least one NFKB induction inhibitor. 

2. The method of claim 1 wherein said additional antioxidant is selected from the 
group consisting of a water-soluble antioxidant and a fat-soluble antioxidant. 

3. The method of claim 2 wherein said additional antioxidant comprises both a water- 
soluble antioxidant and a fat-soluble antioxidant. 

4. The method of claim 2 wherein said water-soluble antioxidant comprises Vitamin 
C. 

5. The method of claim 4 wherein said Vitamin C is administered to a human at a 
dosage level of about 2,000 to about 10,000 milligrams per day. 

6. The method of claim 2 wherein said fat-soluble antioxidant is selected from the 
group consisting of Vitamin A, Vitamin E and Vitamin K. 

7. The method of claim 6 wherein said Vitamin A is administered to a human at a 
dosage level per day of about 5,000 to about 40,000 IU. 

8. The method of claim 6 wherein said Vitamin E is administered to a human at a 
dosage level per day of about 90 to about 3,000 IU. 

9. The method of claim 6 wherein said Vitamin K is administered to a human at a 
dosage level per day of about 25 to about 200 meg. 



-23- 



WO 96/10402 



PCT/US95/12534 



10. The method of claim 1 wherein said glutathione agent is selected from the group 
consisting of glutathione, glutathione precursor, and glutathione enhancer. 

11 . The method of claim 10 wherein said glutathione agent comprises glutathione. 

5 

12. The method of claim 10 wherein said glutathione agent comprises a glutathione 
enhancer. 

13. The method of claim 10 wherein said glutathione agent comprises a glutathione 
10 precursor selected from the group consisting of N-acetyl cysteine, 2-oxo-4 thiazolidine 

carboxylic acid, ebselen, oltipraz, L-cysteine, N-acetyl cysteine ethyl ester, N-acetyl 
cysteine methyl ester, cystamine, cysteamine, penicillamine, 2,3 dimercapto-l-propanol, 
L-2-oxothiazolidone-4-carboxylate, diethyl maleate, glutathione ethyl ester, glutathione 
methyl ester, glutathione isopropyl ester, oxazolidone, and combinations thereof. 

15 

14. The method of claim 13 wherein said glutathione precursor comprises N-acetyl 
cysteine. 

15. The method of claim 1 wherein said NFKB induction inhibitor comprises at least 
20 one anti-inflammatory steroid. 

16. The method of claim 15 wherein said anti-inflammatory steroid is selected from 
the group consisting of prednisone, prednisolone, methyl prednisolone, and their 
respective esters, dexamethasone, triamcinolone, predonsone, beta metasone 

25 dehydroepiandrosterone, 9a-fluorocortisol, aetiochoianolone, 2-methylcortisol, 

pregnanediol, deoxycorticosterone, cortisone, hydrocortisone, 6a-methyl prednisolone, 
estrogen, and combinations thereof. 

17. The method of claim 1 wherein said NFKB induction inhibitor comprises a 
30 nonglucocorticoid lazaroid. 

18. The method of claim 17 wherein said lazaroid is selected from the group 
consisting of 21-[4-(2,6-di-l-pyrrolidmyM^ 
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(16.alpha.)-pregna-l,4,9(ll)-triene-3,20^ione monomethanesulfonate or TTRILAZAD 
mesylate or Freedox; 21-[4-(2,6Kli-l-pyrrolidinyM-pyrimidinyl)-l-piperaziny 
1,4,9(1 l)-triene-3,20-dione, (Z)-2-butenedioate (1:1) pregna-1 ,4,9(1 l)-triene-3,20-dione, 
21-[4-[5,64>is(diethylamino)-2-pyridm^^ hydrochloride, 
5 (16.alpha.); 21-[4-[3Kethylamino)-2-pyridinyl]-l-pi^^ 

trien-3,20-dione, (16.alpha.)-, (Z)-2-butenedioate (1:1); 2-[[4-(2,6-di-l-pyrrolidinyl-4- 
pyrimidinylHl>iperazinyl]-methy^^ 

ol, dihydrochloride; 2H- 1 -benzopyran-6-ol , 2-[[4-(2,6^i-l-pyirolidinyl^pyrimidinyl)-l- 
piperazinyl]methyl]-3,4Hiihydro-2^^ 
10 propanetricarboxylate (1:2); 2H- 1 -benzopyran-6-ol , 2-[[4-[3Kethylamino)-2-pyridinyl]-l- 
piperazinyl]methyl]-3,4Klihy(to^ hydrochloride; ethanol, 2-[(2,6-di-l- 

pyirolidinyl-4-pyrimidinyl) methylamino]-; and (-)-2-[[4-(2,6^i-l-pyrrolidinyl-4- 
pyrimidinyl)-l-piperazinyl] methyl]-3,4-dihydro-2,5,7,8-tetramethyl-2H-l-benzopyran-6- 
oKdihydrochloride. 

15 

19. The method of claim 1 further comprising administering: 

iv) a peroxynitrite production suppressor in addition to said NFKB induction 
inhibitor. 

20 20. The method of claim 19 wherein said peroxynitrite production suppressor is 

selected from the group consisting of NADPH oxidase inhibitors, superoxide anion radical 
reducing agents, NO* reducing agents, xanthine oxidase inhibitors, and mixtures thereof. 

21. A method for suppressing the reproduction of a latent virus or retrovirus in an 
25 animal, comprising administering to such animal: 

(i) an effective amount of at least one NFKB induction inhibitor to inhibit 
nuclear factor kappa B; 

(ii) at least one fat-soluble antioxidant at doses higher than the recommended 
daily minimum requirement; 

30 (iii) at least one water-soluble antioxidant at doses high.: than the recommended 

daily minimum requirement; and 

(iv) at least one glutathione agent. 
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22. The method of claim 21 wherein said water-soluble antioxidant is Vitamin C and 
administered to a human at a dosage of about 2,000 to about 10,000 milligrams per day. 

23. The method of claim 22 wherein said Vitamin C is administered at a dosage of 
5 about 2,000 to about 4,000 milligrams per day. 

24. The method of claim 21 wherein said fat-soluble antioxidant comprises Vitamin A. 

25. The method of claim 24 wherein said Vitamin A is administered to a human at a 
10 daily dosage of about 5,000 to about 40,000 IU. 

26. The method of claim 25 wherein said Vitamin A is administered at a daily dosage 
of about 5,000 to about 20,000 IU. 

15 27. The method of claim 21 wherein said fat-soluble antioxidant comprises Vitamin E. 

28. The method of claim 27 wherein said Vitamin E is administered to a human at a 
daily dosage of about 90 to about 3,000 IU. 

20 29. The method of claim 28 wherein said Vitamin E is administered at a daily dosage 
of about 2,000 to about 3,000 IU. 

30. The method of claim 21 wherein said fat-soluble antioxidant comprises Vitamin K. 

25 31 . The method of claim 30 wherein said Vitamin K is administered to a human at a 
daily dosage of about 25 to about 200 meg. 

32. The method of claim 31 wherein said Vitamin K is adniinistered at a daily dosage 
of about 25 to about 100 meg. 

30 

33. The method of claim 21 wherein said glutathione agent is selected from the group 
consisting of glutathione, a glutathione precursor, and a glutathione enhancer. 
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34. The method of claim 33 wherein said glutathione agent is a glutathione precursor. 



35. The method of claim 34 wherein said glutathione precursor is selected from the 
group consisting of N-acetyl cysteine, 2-oxo-4 thiazolidine carboxylic acid, ebselen, 
5 oltipraz, L-cysteine, N-acetyl cysteine ethyl ester, N-acetyl cysteine methyl estdr, 

cystamine, cysteamine. penicillamine, 2,3 dimercapto-l-propanol, L-2-oxothiazolidone-4- 
carboxylate, diethyl maleate, glutathione ethyl ester, glutathione methyl ester, glutathione 
isopropyl ester, oxazolidone, and combinations thereof. 

10 36. The method of claim 21 wherein said NFKB induction inhibitor comprises an anti- 
inflammatory steroid. 

37. The method of claim 36 wherein said anti-inflammatory steroid is selected from 
the group consisting of prednisone, prednisolone, methyl prednisolone, and their 
15 respective esters, dexamethasone, triamcinolone, predonsone, beta metasone, 
dehydroepiandrosterone, 9a-fluorocortisol, aettocholanolone, 2-methylcortisol, 
pregnanediol, deoxycorticosterone, cortisone, hydrocortisone, 6a-methyl prednisolone, 
estrogen, and combinations thereof. 

20 38. The method of claim 21 wherein said NFKB induction inhibitor comprises a 
nonglucocorticoid lazoroid. 

39. The method of claim 21 further comprising administering to such animal: 

(v) an effective amount of a peroxynitrite production suppressor in addition to said 
25 NFKB induction inhibitor. 

40. The method as defined in claim 21 wherein said NFKB induction inhibitor is 
selected from the group consisting of glycyrrhizin, pyrrolidine dithiocarbamate, 
mevinolin, methylthioadenosine, cyclosporin A, rapamycin, interleukin 10, FK 506, and 

30 combinations thereof. 

41 . A method for suppressing the reproduction of a latent virus in an animal, 
comprising administering to such animal: 
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(i) an effective amount of at least one NADPH oxidase inhibitor; 

(ii) at least one antioxidant at doses higher than the recommended daily 
minimum requirement; 

(iii) at least one NFKB induction inhibitor; and 

5 (iv) at least one glutathione precursor, enhancer, or glutathione. 

42. The method as defined in claim 41 wherein said NADPH oxidase inhibitor is 
selected from the group consisting of RAC antisense nucleotides, diphenyl iodonium, 
diphenylene iodonium (1.5 x 1CT 8 M), diphenylene iodonium bisulfate, 17 hydroxy 
wortmannin (HWT), Okadaic acid, alpha-l-antichymotrypsin, staurosporine, Ebselen-[2- 
phenyl-l,2-b en3isoselanazol-3[2H]one], and apocynin (4-hydroxy-3 
methoxy acetophenone) . 

43. A method for suppressing the reproduction of a latent virus in an animal, 
comprising administering to such animal: 

(i) an effective amount of at least one of a superoxide anion radical reducing 

agent; 

(ii) at least one antioxidant at doses higher than the recommended daily 
minimum requirement; 

(iii) at least one NFKB induction inhibitor; and 

(iv) at least one glutathione precursor, enhancer, or glutathione. 

44. The method as defined in claim 43 wherein said superoxide anion radical reducing 
agent is selected from the group consisting of (1) minerals including such as copper, zinc, 

25 iron and selenium, (2) superoxide dismutase (SOD), IgA SOD and liposome encapsulated 
SOD, (3) superoxide dismutase mimics. 

45. A method for suppressing the reproduction of a latent virus in an animal, 
comprising administering to such animal: 

30 (i) an effective amount of at least one NO« reducing agent; 

(ii) at least one antioxidant at doses higher than recommended minimum 
requirement; 

(iii) at least one NFKB induction inhibitor; and 
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(iv) at least one glutathione precursor, enhancer, or glutathione. 



46. The method of claim 45 in which said NO* reducing agent is selected from the 
group consisting of hemoglobin; methylene blue; and mixtures thereof. 

5 

47. A method for suppressing the reproduction of a latent virus in an animal, 
comprising administering to such animal: 

(i) an effective amount of at least one xanthine oxidase inhibiting agent; 

(ii) at least one antioxidant at doses higher than recommended minimum 
10 requirement; 

(iii) at least one NFKB induction inhibitor; and 

(iv) at least one glutathione precursor, enhancer, or glutathione. 



48. The method of claim 47 in which said xanthine oxidase inhibitors are selected 
15 from the group consisting of allopurinol, oxypurinol and mixtures thereof. 

49. A method for treating humans who have tested positive for HIV comprising: 
administering Vitamin A at doses of about 1 to about 8 times the normal minimum 

daily requirement of 5,000 units, Vitamin E at about 3 to about 100 times the minimum 
20 daily requirement of 30 units, and Vitamin C at about 2,000 to about 10,000 milligrams 
per day; 

administering glutathione, glutathione precursor or glutathione enchancer; and 
administering an anti-inflammatory steroid. 

25 50. The method of claim 49 wherein said anti-inflammatory steroid is selected from 
the group consisting of predonsone, prednisolone, methyl prednisolone, dexamethasone, 
beta metasone dehydroepiandrosterone, 9a-fluorocortisol, prednisone, aetiocholanolone, 2- 
methylcortisol, pregnanediol, dexycorticosterone, cortisone, hydrocortisone, 6a- 
methylprednisolone, triamcinolone, estrogen, and combinations thereof. 

30 

51. The method of claim 49 wherein said anti-inflammatory steroid is a 
nonglucocorticoid . 
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52. The method of claim 51 wherein said nonglucocorticoid lazaroid is selected from 
the group consisting of 21-l4-(2>di-l-pyrrolidmyl^pyrinndmyl)-l-piperazinyl]-16- 
methyl-(16.alpha.)-pregna-l,4,9(ll)-triene-3,20-dione monomethanesulfonate or 
TOOLAZAD mesylate or Freedox; 21-[4-(2,6Hii-l-pyrrolidmyl^pyriinidinyl)-l- 

5 piperazinyl]-pregna-l,4,9(ll)-triene-3,20-dione, (Z)-2-butenedioate (1:1); pregna- 

1 ,4,9(1 l)-triene-3,20-dione, 21-[4-[5 ,6-bis (diemylaniino)-2-pyridmyl]-l-piperazinyl]-16- 
methyl-, hydrochloride, (16.alpha); 21-[4-[3Kethylamino)-2-pyridinyl]-l-piperazmyl-16- 
methyl-pregna-l,4,9(ll)-trien-3,20-dione, (16.alpha.)-,(Z)-2-butenedioate (1:1); 2-[[4- 
(2,6-di-l-pyrrolidmyl-4-pyrimidmyl)-l-piperazmylJ-memyl]-3,4-dmyd 

10 tetramethyl-2H-l-benzopyran-6-ol, dihydrochloride; 2H-l-benzopyran-6-ol, 2-[[4-(2,6-di- 

1- pyrrolidmyl-4-pyrimidinyl)-l-piperazinyl] methyl]-3,4-dihydro-2,5,7-8-tetramethyl, 2- 
hydroxy-l,2,3-propanetricarboxylate (1:2); 2H-l-benzopyran-6-ol, 2-I[4-[3-(ethylamino)- 

2- pyridmyl]-l-piperazmyl]memyl]-3,4Klihydrc)-2,5,7,8-tetramethyl-, hydrochloride; 
ethanol, 2-[(2 t 6^i-l-pyrrolidinyl-4-pyrimidinyl) methylamino]-; 

15 (-)-2-[[4-(2,6-di-l-pyiTolidmyl-4-pyrimidmyl)-l-piperazinyl] methyl]-3,4-dihydro-2,5,7,8- 
tetramethyl-2H-l-benzopyran-6-ol,dihydrochloride; and combinations thereof. 

53. The method of claim 51 wherein said nonglucocorticoid lazaroid is administered in 
single intravenous doses ranging from about 0.1 to about 10.0 mg per kilogram of body 

20 weight, or in single oral doses of from about 1 to about 30 mg per kilogram of body 
weight. 

54. The method of claim 49 in which said glutathione, glutathione precursor or 
glutathione enhancer is a member selected from the group consisting of N-acetyl cysteine, 

25 L-cysteine, 2-oxo-4-thiazolidene carboxylic acid, ebselen, oltipraz, N-acetyl cysteine ethyl 
ester, N-acetyl cysteine methyl ester, cystamine, cysteamine, penicillamine, 2,3 
dimercapto- 1 -propanol , L-2-oxothiazolidone-4-carboxylate, diethyl maleate, glutathione 
ethyl ester, glutathione methyl ester, glutathione isopropyl ester, oxazolidone, and 
combinations thereof. 

30 

55. The method of claim 49 in which the administration of said anti-inflammatory 
steroid is preceded by one of treatment to stimulate monocytes or transfusion of fresh 
white cell concentrates containing monocytes until the CD 4 (T-lymphocyte) count is at 
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least about 200 cells per cubic millimeter. 

56. The method of claim 55 in which said step of stimulating monocytes comprises 
injecting the animal with GM-CSF (granulocyte monocyte cell stimulating hormone). 

5 

57. One of a pharmaceutical composition and kit comprising: 

(i) a glutathione agent; 

(ii) an effective amount of one or more additional antioxidants; and 

(iii) an effective amount of an NFKB induction inhibitor. 

10 

58. The composition or kit of claim 57 wherein said additional antioxidants comprise 
at least one member selected from the group consisting of a water-soluble antioxidant, a 
fat-soluble antioxidant, and combinations thereof. 

15 59. The composition or kit of claim 58 wherein said additional antioxidant is a water- 
soluble antioxidant. 

60. The composition or kit of claim 59 wherein said additional water-soluble 
antioxidant is Vitamin C. 

20 

61. The composition or kit of claim 58 wherein said additional antioxidant is at least 
one fat-soluble antioxidant. 

62. The composition or kit of claim 61 wherein said fat-soluble antioxidant is selected 
25 from the group consisting of Vitamin E, Vitamin K, Vitamin A, and combinations 

thereof. 

63. The composition or kit of claim 57 in which said glutathione agent comprises a 
member selected from the group consisting of N-acetyl cysteine, L-cysteine, 2-oxo-4- 

30 thiazolidene carboxylic acid, ebselen, oltipraz, N-acetyl cysteine ethyl ester, N-acetyl 
cysteine methyl ester, cystamine, cysteamine, penicillamine, 2,3 dimercapto- 1 -propanol , 
I^2-oxothiazolidone-4-carboxylate, diethyl maleate, glutathione ethyl ester, glutathione 
methyl ester, glutathione isopropyl ester, oxazolidone, and combinations thereof. 
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64. The composition or kit of claim 63 in which said glutathione agent is N-acetyl 
cysteine. 

65. The composition or kit of claim 57 wherein said NFKB induction inhibitor 
comprises an anti-inflammatory steroid. 

66. The composition or kit of claim 65 wherein said anti-inflammatory steroid is 
selected from the group consisting of predonsone, prednisolone, methyl prednisolone, 
dexamethasone, beta metasone dehydroepiandrosterone, 9a-fluorocortisol, prednisone, 
aetiocholanolone, 2-methylcortisol, pregnandiol, dexycorticosterone, cortisone, 
hydrocortisone, 6a-methylprednisolone, triamcinolone, estrogen, and combinations 
thereof. 

67. The composition or kit of claim 57 in which said NFKB induction inhibitor is 
methyl prednisolone. 

68. A method for suppressing the reproduction of Herpes virus in an animal 
comprising, administering to such animal: 

i) at least one glutathione agent; 

ii) at least one water soluble antioxidant at doses higher than the recommended 
daily minimum requirements; and 

iii) at least one fat soluble antioxidant at doses higher than the recommended 
daily minimum requirements. 

69. The method of claim 68 wherein said water soluble antioxidant is Vitamin C and 
said fat soluble antioxidant is Vitamin E. 

70. The method of claim 69 wherein said Vitamin C is administered to a human at a 
dosage level of about 2,000 to about 10,000 milligrams per day and said Vitamin E is 
administered to a human at a dosage level per day of about 90 to about 3,000 IU. 

71. The method of claim 68 wherein said glutathione agent comprises N-acetyl 
cysteine. 
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72. A pharmaceutical composition or kit for suppressing the reproduction of Herpes 
vims in an animal comprising: 

(i) a glutathione agent; 

(ii) at least one water soluble antioxidant; and 

(iii) at least one fat soluble antioxidant. 

73. The pharmaceutical composition or kit of claim 72 wherein said at least one water 
soluble antioxidant comprises Vitamin C said at least one fat soluble antioxidant 
comprises Vitamin E, and said glutathione agent comprises N-acetyl cysteine. 
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